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Summary Description: lnfliximab (cA2) is a chimeric anti-TNFa mAb. It is 
produced by -_ w :Ils transfected with genomic expression constructs 
containing -r/DJH and VJ, exons and human yl and K exons. It is purified 

to near homogeneity by standard chromatography technology and will be 
marketed in a lyophilized form. It has a high affinity (Ka = 10’0 M-l) for TNFa 
and is specific for human and chimp TNF. The proposed indication is for 
parenteral use in Crohn’s disease patients, with the mechanism of action 
believed to be clearance of pro-inflammatory TNF and possibly deletion of 

aberrantly activated mTNF+ T cells. 

Overall Conclusions and Recommendations: In general, the manufacturing 
process of cA2 at Centocor BV is well controlled. The specifications for purity 
and potency are tight and the consistency lots within specifications. Drug 
product manufacture at - is also controlled. In general, most 
manufacturing issues were resolved during the IND stage. All product issues 
raised in the review of the BLA have been resolved (see amendments) or phase 
IV commitments for their resolution are in place. 

Reviewer’s note: Reviewers notes are bolded, action items are listed at end. . 

Where there is no reviewer’s note the process and testing is deemed to be 
acceptable by the reviewer. Adobe photoshop scans integrated in text are 
stamped with BLA number and volume. 
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DRUG SUBSTANCE 

6flOl98 

1. Description And Characterization 

Reviewer’s note: cA2 has been comprehensively characterized 
biochemically. 

Description cA2 is a chimeric lgG1:~ monoclonal antibody specific for human 
and chimp TNFa. Like all IgGl molecules it has a molecular weight of about 149 
kD and is comprised of two identical heavy and light chains which associate by 
disulfide bonds and non-covalent interactions. It has 5 major glycoforms with N- 
linked asialo-core-fucosylated, biantennary structures with terminal galactose 
microheterogeneity. Three charge isoforms exist, reflecting heterogeneity of C- 
terminal lysine content. 

Characterization / Proof Of Structure 

Physicochemical Characterization of Reference Standard 

Characterization focused on reference standard FLP lot 96H06 and 
clinical FLP lot 95K06. These lots derived from the same downstream 
processing (DSP) lot, 5JOO5. The characterization included: 

l Molecular modeling. The predicted structure of cA2 was determined by 
homology modeling using the cA2 amino acid sequence and PDB structures. 
The structure of Fab fragments was generated first and then the structure of 
the whole molecule was generated. The Fab structure is probably more 
accurate because of the abundance of Fab fragments in the PDB. 

l Mass spectroscopy. The molecular weights of the _ isoforms of cA2 (lot 
96H06) range from ‘1 2 This is consistent with the 
predicted cA2 amino acid composition and glycoforms with O-4 galactoses. 
When treated with carboxypeptidase C, there was a reduction in 
heterogeneity and the isoforms ranged from ‘C. _; 

Analytical ultracentrifugation confirmed the molecular weight measurement 
l N-terminal sequencing of SDS-PAGE purified heavy and light chain (lot 

95KO6). The size of bands seen in reduced and non-reduced SDS-PAGE 
gels were consistent with IgG1 and the IgGl sub-unit structure. The N- 
terminal sequences generated from excised bands were consistent with the 
predicted amino acid sequence of cA2. A - lssay found that cA2 has . 

0.53% free sulfhydryls. 
l Tryptic mapping and mass spec (lot 96H06) 7 3 fragments result from 

trypsin digestion. They were able to identify each based on the predicted 
molecular weight of tryptic fragments of cA2 and on the mass spectroscopy 
data. 

3 
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4 Glycoform analysis (lot 5JOO5). Two possible N-linked glycosylation sites on 
cA2 were identified based on the predicted amino acid sequence; - _ ____ 

. . .._.. . ..- 
_-_ ____.--.- -- -- I\nass 

spectroscopy analysis of the light chain reveals that “, --. 
.-B.. _ 

--- 

_--- ---_ _ __- 
. Monosaccharide composition and oligo saccharide 

mapping data reveals that the three oligosaccharides are : ’ ’ 
:------_.. __ ..- - &. .-. -- ------ --m.----.- _._-------- S. . 

--- - ____ _ _ __ ----- ---- - __ _ ---. - _ -- 
---- ---.___ __ ----- No O-linked glycosylation was detected: 

l Charge microheterogeneity. Three predominant charge isoforms are 
detectable by IEF and ion exchange chromatography (IEC): , _ __. __. 

r - The three charge isoforms were still apparent after carboxy&$tidase 
treatment, arguing that the isoforms do not reflect differences in 
glycosylation. C-terminal amino acid sequencing of each isofonn isolated by 
IEC identified them containing 0, 1, or 2 heavy chain C-terminal lysines. C- 
terminal lysine heterogeneity is a common feature of proteins expressed in 
mammalian tissue culture. In lot 96HO6, -- of the heavy chains contained 
C-terminal lysine. The C-terminal lysine heterogeneity was confirmed by 
analysis of tryptic fragments. N-terminal sequencing of the IEC purified’ 
isoforms revealed no heterogeneity of N-terminal amino acid sequences. 
Minor isoforms were identified as product degradents in the impurities profile. 

l Circular dichroism. The CD spectrum of cA2 was consistent with that of a 
properly folded antibody, e.g. the secondary structure is mostly P-sheet. The 
far UV CD spectrum was consistent with the high Tyr and Trp content of the 
variable regions. 

l Analytical ultracentrifugation (lot 96H06). The self-association tendency of 
cA2 was measured by analytical ultracentrifugation. The Ka of the monomer 

to dimer reaction is * ---L--1- The Ka is about 10 fold lower in 10% 

sucrose (formulation buffer). Antibodies have a natural tendency to 
aggregate. 

l Extinction coefficient. The extinction coefficient of cA2 was measured by 
gravatometric and spectroscopic analysis. . -. B 
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i Qualifying Lots 

. 

There are 5 qualifying lots. Reviewer’s note: the 5 qualifying lots 
demonstrate consistant manufacture of drug substance. 

DSP number Scale Formulation FLP lot numbers 

5JOO5 
- . 
- Lyo I 95KO6 

96E06 
26M022 7 Lyo II 97A07 

97AlO 
27A286 -7 Lyo II 97607 
Z7D117 Lyo II 97E08 

97E09 
Z7H382 \ Lyo II 97KlO 

Potency. The - bioassay revealed that the average potency of these 
lots is 95.9 +/- 10.5%. Note: Results from lot 27H382 are pending 

- I. No trend of increased or decreased potency was apparent 

between ‘y _ scale lots. 
Purity. Purity by SDS-PAGE is >98.0% for each lot (average 98.5 +/- 0.4%). 
Purity by GF-HPLC is >99.9% monomer for each iot. Note: Results from 
lot 27H382 are pending (- A . No trend of increased or decreased 
purity was apparent between _ -... ~ scale lots. Note: L ----a - 

- ., , 

N-terminal sequencing (identity). N-terminal sequencing of each lot is 
-2 

consistent with the known cA2 sequence. 
Tryptic mapping (identity). Tryptic fragments of each lot were analyzed by 
reverse phase HPLC and mass spectroscopy. The tryptic fragment patte 
were identical between lots with a few exceptions. The peak eluting at Y 

_ 

identified as - -of the heavy chain was variable between lots. The 
variable intensity was identified as 1 ____e ----e 
. . 

’ 

Variability of the relative order of .- -- peaks 
eluting between i 1.vas identified as charge state heterogeneity. 
Circular dichroism (secondary and tertiary structure identity). CD spectra 
were equivalent between lots. 
C-terminal lysine. The percentages of heavy chains with C-terminal lysine 
ranged from .------ No trends of higher or lower percentages of C- 
terminal lysine were evident between scale lots. 
IEF. -predominant bands are present in IEF patterns from each lot. 
Each lot scored >97.6% in the IEF similarity index. 
Cation exchange chromatography. Each lot scored >98.0% in the cation 
exchange chromatography similarity index except lot Z7H382 with a score of 
93.6%. The lower value reflected a decreased level of minor isoforms with pl 
values - ‘.1-----F , 
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_ .- 
l Oligosaccharide analysis. The percentages of agalacto, monogalacto and 

digalacto oligosaccharide structures were measure for each lot by ------- 
_ -. 

each lot. Agajacto oligosakharides ranged from L 
from 

- 
monogalacto oligosaccharides ranged from ’ ._ ._ and digalacto 
oligosaccharides ranged from ’ - J Of total oligosaccharides. No 
trends were evident between lots. 

2. Manufacturer(sl 

Identification: 

l Centocor B.V., Leiden, The Netherlands (drug substance) 
l --~ - F 

letter present) 
. 

l ’ 

cross-reference letter present) 
-+ontract CIA testing, master file ’ - 

Floor Diagram- Diagrams of campus layout, air classification, personnel 
flow, material & equipment flow, and product flow of both upper and ground floor 
are present in volume 3. 

Other Products: Panorex, ReoPro, Myoscint. 

3. Method(s) Of Manufacture 
. 

Reviewer’s note: In general, the method of manufacture is adequate. The 
cell bank safety characterization is complete and virus removal validation 
studies have been performed. The process has an adequate number of 
chromatography steps to ensure high purity product. Issues raised during 
the review have been addressed in subsequent amendments. 

6 
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i ._ 
l?nw Marcrial L Monograph’ Manufacturine Prncccc 

‘7, 7 ..‘__- . 
‘--__ 

. NCT = NOI Compcndially Tested; NF = National Formulary; NCL = Not Compcndially Lisle& EP = 

b 
European Pharmacopoeia; USP = United Stares Pharmacopoeia 
Except for degree of hydration 

Raw materials are mostly Compendial, with the exceptions of some 
chemical and bovine media components, column resins and some chemicals 

I is a porcine pepsin lysate of beef protein. Certificate of Analysis are 
supplied for each animal source product. Source herds for these products are 
from USA or _. --.. _ -------- ). _ ____.. ._ Each 
bovine product (except r -. - and r - ._) are tested by their 
manufacturer for bacteria/fungi, mycoplasma and bovine viruses. Centocor 
inspects them for color, appearance, growth promotion and identity/protein 
content. ‘-can contain up to . - )pm bovine IgG. The - .I C of A 
for ,,is not list any specific adventitious agent test but staks that 

. “source animals received ante- and post mortem inspections under the 
supervision of a veterinarian” and the product was held at a pH 4.0 and/or 

temperature >55oC NLT 3 hr. The - Z of A for -- does not list 
any microbial tests beyond testing for coliforms and Salmonella. Note: There is 
no testing for porcine parvovirus . . 

All non-Compendia1 chemicals are tested by Centocor for appearance, 
color, and identity. Other attributes like bioburden, pH and endotoxins are 
tested when appropriate . Pre-mixed media formulations like ----. _- 

and - supplement are tested for growth promotion, color, appearance, pH 
and osmolality. Other attributes like bioburden, endotoxins, solubility, glucose 
and amino acids are tested when appropriate. Column resins are tested for 
bioburden, appearance, color, identity and a functional attribute; .------- 
--------- is tested for binding capacity while ; - -- --- - - . _ _ 
are tested for particle size. 
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i ._ 
Flow Chart: The overall scheme of production is below. The 
solvent/detergent step is considered to be a division between “crude” and 
“refined” operations. Steps that occur before and after S/D are physically 
separated in the plant and performed by separate personnel. 

\ --. -\___. _ ---- 

/--- 

v 

~-------1 __ ___ - 

- ___-- 
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. 

Cell Substrate / Host Cell / Expression Vector System . 

Host Cells The transfection substrate for cA2 expression is the 

_ _. .._... c 

--. 
I , research bank in -1nda 

v an 10/90; the *_ was found free of bacteria/fungi, mycoplasma, thymic 

10 
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-agent virus, bovine viruses and adventitious viruses (MAP; in vitro co-cultivation; 
in vivo inoculation into adult and suckling mice, guinea pigs and hen’s eggs). - . . . -. - -_. . 

m.- detected the 
production of retrovirus !’ _ _ -; The * ongin of the 
was demonstrated by isozyme and karyology analysis. Cells from the research 
bank were used for transfection. 

Gene Constructs 

The cA2 chimeric mouse/human expression constructs were created 
using rearranged variable region genes from an anti-TNF hybridoma, A2. A2 
was created by ;, 12 using standard hybridoma technology. 
BALB/c mice were initially immunized with = . _ 

. 

Genomic DNA was isolated from i- .- 

by restriction mapping and sequencing. 

. * 

. .A and characterized 

. 

II 
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P 
c 
!- 

Cloning ot the Recombinant Cell Lines 

-I--- is the cA2 producing cell substrate. c 

13 
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- .- 

Master Cell Bank (MCB) & Working Cell Bank (WCB) 

A - a - vial WCB 

(! - ,anda --I vial back-up W& --- .--- -. _. 

were established using cells grown in serum containing ;--- 
1 

iiedia by 
controlled freezing them in - 1 containing __ _ _ _ - 

They are stored in LN2 <-1200C. The - vials are stored in 

I 
-_ 

-- --- The main WCB is stored in 

rest used for QC testing or production. The back-up WCB is stored in i 

rest used for QC testing. The MCB and WCBs have been tested for 'microbial 

agents in conformance with the mAb PTC, 1997 and the cell lines PTC, 1993: 

Test WCB WCB 083 EPC 
2OMAY91 S9lJ134 Z7EO72 Z6LO35 

Viability during preparation 
Viability of frozen bank 
Mycoplasma (PTC 1987) 

Cultivable 
Co-cultivation with Vero 

Sterility (21 CFR 610.12/USP) 
MAP (LCM, Ectromelia, GDVII, 

LCM, Hantaan, MVM, 
MAV MHV, PVM, 
Polyoma, Reo-3, Sendai, 
EDIM, MCMV, K, 
Thymic, & LDHV 

Thymic agent virus 
Bovine viruses (BVD, IBR, Pl3, 

BPV, BAV-3) 

Extended S+L- focus 
Extended XC plaque 
Mus dunni (ERV) 
Extended Mus dunni 
Dunni cell Co-culture 

(if Dunni is neg.) 
Extended MCF (Mink) 
Extended MCF (SC-l) 
TEM 
RT 

neg. 
neg. 
neg. 
neg. 

neg. 
neg. 
neg. 
neg. 

neg. 
neg. 

neg. 
neg. 

neg. 

neg. 
neg. 
pos. 
pos. 

neg. 

neg. 
10 sfu/ml 
n.d. 
pos. 

neg. neg. 
neg. neg. 
A&C A&C 
neg. neg. 

neg. 
neg. 
neg. 
neg. 

neg. 
neg. 
neg. 
neg. 

neg. 
neg. 

neg. 

neg. 
5 sfu/ml 
pos. 
n.d. 

neg. 
neg. 
A&C 
neg. 

neg. 
neg. 

neg. 

neg. 
neg. 
neg. 
pos. . 

neg. 
neg. 
A&C 
neg. 

14 
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_ - In vitro adventitious agents 
(HeLa, H9, MRC-5, 
Vero & C168J cells) 

In vivo (suckling & adult mice, 
guinea pigs, embryonated 
hen eggs) 

Karyology 
lsozymes 
Clonality of IgG production 
Identity of secreted mAb (DRID) 
Cell identity (idiotype FACS) 
Stability of IgG production 

neg. . neg. 

neg. neg. 

murine 
murine 
100% 
reacts 
reacts 
100 
generations 
neg. 
neg. 
neg. 

murine murine 
murine murine 
99% 100% 
reacts reacts 
reacts reacts 
N.D. N.D. 

PBL co-cultivation (viral) 
PCR (HIV l& 2, HTLV I) 
Caprine (Goat) CAV, CHV, 

CAEV virus 
DNA hybridization (HIV-1 & 2, 

HTLV-I & II, HBLV, EBV, 
CMV, JCV, HBV, 
BIV, BLV, SIV, SRV) I 

N.D. 
N.D. 
N.D. 

neg. N.D. 

neg. 

neg. 

N.D. 
N.D. 
N.D. 

N.D. 

neg. -- 

neg. 

murine 
murine 
97% 
reacts 
reacts 
97% @ 
D 83 
N.D. 
N.D. 
N.D. 

N.D. 

Sterility, DNA hybridization, clonality, DRID, and FACS were performed by 
Tests that were performed by contract testing labs are: 

0 MAP, Thymic agent virus, in vivo adventitious 
virus, MCF virus, bovine viruses, PBL co-cultivation, HIV & HTLV PCR, 

. 
0 Mycoplasma, in vitro adventitious virus, XC plaque, 

S+L- focus, Dunni cell, RT 

TEM _ : 

. ” Caprine viruses 

- . 

l 

lsbzymes 
’ : Karyology, 

End Of Production Cells (EPC) 

End of production cells were collected at day _of cA2 bioreactor lot 
26LO35 on- -- Jay -represents -days of culture beyond the maximum 
-. cA2 bioreactor run, -- days. EPC cells, cell lysates, and supematants 

were subjected to the same microbial tests as those routinely performed on 
WCBs (table above). No adventitious agents beyond the expected type A & C 

15 
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- -_ -_ retroviruses were detected in the EPC, and no induction of increased 
infectious retrovirus levels by production culture was seen. 

Cell Growth And Harvesting 

Three separate media formulations are used to culture Cl 685. 

0 

. . 

; 

l - 

into a 

____ _-- 

Pre-culture is initiated by thawing ( - of WCB and seeding the cells 
T-75. Pre-culture expansion lasts . The cells 

are maintained in 
rest of pre-culture. The cells are expanded in larger T/C flasks, and L 

; for the 

spinner baskets at seeding densities of _ When spinner basket cell 
densities allow, the cells are transferred to a _ seeding ; - loreactor 
at _ _. __ ___ _-IL- The bioreactor is monitored for D02, temp., pH, motor 

. 
speed, cell density and viability and bioburden. Controls and specification for 
pre-culture and expansion are below: 

PZ%UllCtCr 

Temperature 

Dissolved oxygen (DO) 

PH 
Motor speed 
(Spin filter + Intpdlcr 

rpm) 

Set Point Range 

36S’C _ 

40% 

f 
i . 

7.3 

7s 

98-0012 VOL3 

16 
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_ .- 
Sample 

Prcculturc, diluted culture 
from’ 7 

Prcculturc sampling at 
every passage, days 

Preculture, inoculum 

Sampling of ‘- inoculum 
fcrmentcr, at inoculation 

Sampling of ’ - noculum 
hncntcr. sampled at least 
once per ’ - 

Test 

Cell population density 
(seeding density) 

Microscopic examination 

’ Cell population density 

Cell viability 

Microscopic examination 

Cell viability 

Cell population density 

Total volume 

Bioburden 

Ccl1 population density 

Microscopic examination 

Cell population density 

Cell viability 

Bioburden 

: In-process test methods arc described in Section 2.1.4.1. 

Specification 

_ 

. 

- -._ . . . 

_-. 

l 
. . 

, 

The operation is tcrminatcd if m 

98-0012 VOL3 
When adequately expanded, CL--. of inoclulum culture is transferred 

to - - ‘spin filter ’ \ oioreactor at------ . 

-- cells/ml. One- aioreactor may inoculate more than one------’ 
bioreactors. The cells are allowed to expand by increasing the ,- , rate 

and the volume of culture to When cell density reaches -L 

cells/ml, the .- . media is switched to c - ------- cells/ml 
f- 
i . . 
1 ” The Goreactor culture is monitored for DO2, temp., pi-t, 4 

motor speed, spin filter speed, cell viability and density, bioburden and IgG 
content. Fermentation is terminated if test results for bioburden, IgG content, or 

17 
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- .- cell viability are outside of specifications, or if the culture length from inoculation 
of -_ fermenter has exceeded’ -days. Harvests are clarified by in-line 

filtration and stored in - polyethylene bags at - for no more than 
days. Harvests are tested for adventitious agents in conformance with the mAb 
PTC, 1997. Testing and specifications for production are below: 

Parameter Set Point Range 

Temperature 

Dissolved oxygen (DO) 

PH 
Motor Speed (rpm) 

Spin fihcr speed (r-pm) 

36S’C 

40% 
I 

7.3 

75 

85 

98--%&i VOL3 

. 

18 
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. - .- 
Sample Test’ Specification 

Fermenter sampling, at Cell population density 
inoculation 

Fermenter sampling, at least once Cell viability - 

per 24 hours 
Microscopic examination . 

Bioburdcn 

IgG content by nephclometty 

Cell population density 

Fcnncntcr sampling at the end of Mycoplasma 
fcrmcntation Non-cultivable 

Cultivable 

Retrovirus testing d 
Dunni Cell assay (direct) 
Sz’ (direct) 
XC plaque assay (direct) 

- / 
Irr virfo test for adventitious 
viruses on: 

Vcro cells 
MRC-5 cells 
HcIzt cells 
Host Cl68J cells 

Every harvest after disconnection pH 
from fctmentcr Bioburdcn 

Endotoxin 
Microscopic examination 

, 
b 

In-process test methods are described in Section 2.1.4.1. 

c 
If viability is below 70% for three consecutive days the fcnncntcr run will be terminated. 
If the cA2 IrG concentration is below 53 &mL during the L 

d 
2 the fcnnentcr run will bc terminated. 

Murinc rctroviruses will be measured on the first 3 fermentation runs when a new Manufacturer’s 
Working Cell Bank (MWCB) is instituted. If no virus is detected. subsequent fermenter runs derived 
from the same MWCB will not be tested. If virus is detected, testing will continue with the indicated 
specifications. 98-0012V0L3 

Genetic Stability 

Genetic stability studies were performed on the MCB, both WCBs, EPC 
cells (ZSLO35 day 83), and production cells (PC) from three lots Z7B323 (day 
--,, 5D229 (day ‘), and Z6L035 (days k -, . Cells were examined for 

doubling time, lg production, % lg producers (ELISA), isozyme/karyology, and K 
and yl gene gross structure (Southern blot), copy number, sequence stability 

19 
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(sequencing of RT/PCR products), and expression (Northern blot). cA2 
bioreactor runs do not exceed - 

Doubling time ( - ), lg production ( - and % lg producers 
(>97%) remained stable in a .: generation ( ---._i j&d down study. 
lsozyme and karyology patterns in cells from the small scale study remained 
stable. Southern blot analysis of - WCB, PC and EPC revealed that no 
gross changes in K and yl gene structure like deletions or insertions occurred. 
Band intensity in EPC was lighter, suggesting a reduction of copy number 
occurred over time. Sequencing of RTIPCR products from-these cells did not 
reveal any aberrant sequences in these cells. Note: the level of detection of 
this assay was 25% minority sequence I . Southern blotting of 
internal restriction fragments (Eco RI) with comparisonto standards revealed 
that -I; . . 

3.1. An equivalent copy number was present in the --.__+ 
WCBs, and PCs through day - - but only -heavy chain construct and - 8 light 
chain construct was present in the day IL/ c ‘PC. As bioreactor runs are limited 
to _-, days, copy number held steady during the length of a production run. 
Measurement of RNA levels revealed that yl and K expression was i: -_; 
higher in day - and C -‘C than - or WCB cell. Expression at the level 
present in cell bank cells was seen in EPC. Thus, if anything, the production 
culture conditions up-regulate expression of Ig mRNA. 

Purification And Downstream Processing 

The first step in purification is direct product capture (DPC) of cA2 from 
raw harvests using rC Jcolumns. The harvest is 
applied at I to the pre-equilibrated column . c 

. 2. The column is washed with the pH 4 tris buffer until the A289 of 

the effluent reaches baseline and then with _-- , 
, -_ 

irrelevant protein contaminants. vi 

, . . 
I 3 Stability studies of 
concentrated DPC eluate are on-going. In process testing and controls are 
below: 

20 
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Sample 

Harvests 

Protcin A column cfllucnt. prior 

to loading 

Ullr;rfillration d&cc filtntc aflcr 
conccntntion 

Conccntntcd ch2 IgG. 
pfiot to hering 

98-0012 VOL3 

7-d 

Number of source fcrmcnters 

Specification 

c 

PH 

ODz, 

PH 
Osmolality 

Endotoxin 
Biahurdcn 
Iilcntity hy IEF 
Conccnlntion by OD,, 

Purity by GF-HPLC 

_.__ __..__ __‘. 

_.____. “.. 

> -x 
’ 
b 

In-process mc~hdr arc dcscribcd in Section 2. I .4.1. 
Tcstcd prior to final filtntion of kotcin A-purified cA2 IgG. May bc adjusted with < 

’ Tcs~cd prior IO final filtmtion of Protciu A-purified cA2 IgG. May bc adjusted with 2e - 

Next is a solvent/detergent virus inactivation Step. L 

__.._ _ .._. _.___. _ ._ ._ _ _ _ _ . , 

incubation tank for _ 3 The incubation is terminated 
. 

immediately by the subsequent cation exchange chromatography step. 
process testing and controls for the thawing and pooling are below: 

7 

_J 

In a 

Sample TCSI’ Specification 

cA2 at the start of thawing Total mass cA2 IgG i 
* 

Pooled hate Bioburdcn 
Endotoxin . 

Poolcd DPC cA2 IgG. post titration pH 2 

: In-process test methods nrc described in Section 21.4. I - 
pH is adjusted by gradual addition of 1 r 3 nnd may also be adjusted with L ,iis, ’ 
untitmti 98-0012 VOL3 

The next step is a ( . 

. . . .-. . . . 
3 
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